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EYEGLASS HINGE ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a §371 national stage entry of Interna-
tional Application No. PCT/NZ2011/000249, filed Nov. 30,
2011, which claims priority to New Zealand Patent Applica-

tion No. 589698 filed Dec. 3, 2010, the entire contents of
which are imncorporated herein by reference.

FIELD OF INVENTION

The mvention relates to an eyeglass hinge assembly. More
particularly, the ivention relates to a hinge for detachably
connecting a temple arm to an eyeglass frame.

BACKGROUND TO THE INVENTION

A huge number of the world’s population wears eyeglasses
in some form. The term “eyeglasses™ generally refers to a
device 1n which lenses are worn 1n front of the eyes, including
but not limited to: spectacles for vision correction; sunglasses
for solar protection and safety glasses for eye protection.

Eyeglasses generally comprise a frame for bearing the
optically transparent lenses and positioning them appropri-
ately 1n front of the eyes of the wearer. The frame of eye-
glasses generally comprises at least some of the following
components: rims to which the lenses are attached; arms or
temples which are placed over the ears of the wearer; and a
bridge which connects the two lenses (or their rims) together.
Part of the frame, typically but not always the bridge, is
adapted to rest on the nose of a wearer.

Eyeglasses have evolved over the years from being a purely
functional 1tem to being a fashion accessory. The style of
eyeglasses has evolved accordingly, in terms of their shape,
s1ze and colour. Nowadays, people often desire to have more
than one pair of eyeglasses to suit use 1n different situations,
to complement different outfits or simply for the sake of
variety. However, the high price of eyeglasses prevents this
being a practicable option for many people.

One way 1n which the style of eyeglasses can be varied
relatively cheaply 1s with interchangeable parts. For example,
US 2006/0139567 describes eyeglasses having detachable
temple arms so they can be changed by a user. The temples
disclosed 1n this document include recesses that can rotate
around pins on lens connectors. U.S. Pat. No. 7,029,113 dis-
closes similar eyeglasses to US 2006/0139367. A temple arm
1s detachable from pins on lens connectors upon relative
motion of the temple arm parallel to the temple arm or 1n a
direction less than 45° to it. The temple arm can be detached
from the rest of the eyeglasses when the temple arm 1s 1n any
configuration, provided a force 1s applied 1n the appropriate
direction. In both these documents, the pins of the lens con-
nectors need to be deformed to be both inserted into the
recesses (to connect the temple arms) and removed from the
recesses (to remove the temple arms). This makes connecting
and removing the temple arms a fiddly task and the need to
deform the pins means they are susceptible to breakage. Even
s0, the ability to disconnect temple arms when they are 1n any
configuration may result in accidental disconnection.

In other prior art temple interchange systems, the temple
arms can become detached too easily, which i1s clearly unde-
sirable.

WO 95/13558 describes eyeglasses having interchange-
able lenses for varying the type of lens according to the
requirements of the situation, for example for long distance or
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2

short distance viewing, or for protecting from the glare of the
sun. The lenses may also be used with eyeglass frame parts of

a different colour or style.
U.S. Pat. No. 7,712,894 discloses eyeglasses with detach-

able temple arms and a slit in the frames proximate the point
ol connection with the temple arms to allow the lenses to
casily be removed. The slit 1s formed between two parts of the
frames that each has a pivot pin for engaging with a hooked
part of the temple arm to allow rotation of the temple arm. The
temple arm 1s detachable from the frame upon movement of
the temple arm relative to the frame so that the pivot pin slides
along a slot 1n the temple arm and can pass through an open-
ing. In the closed or folded configuration, the temple arms can
be very easily detached from the frames, which may be unde-
sirable.

Other known eyeglasses have temple arms attached to the
frames by means of small screws. These are prone to becom-
ing loose, requiring tightening with a small screwdriver. The
need for screws adds an extra component and complexity to
the manufacturing process.

These prior art systems do provide some ability to change
the style and colour of eyeglasses, but the degree of customi-
sation that 1s possible 1s limited. For example, the ability to
change the bridge and temple arms only allows the style of
cyeglasses to be changed only to the extent allowed by
changes 1n the style of those parts.

Furthermore, prior art eyeglass systems having inter-
changeable parts have been found to be weaker and more
tlimsy than 1s desirable for a product designed for long-term
use. This 1s especially true at the jo1n of interchangeable parts,
such as where temple arms are pivotally connected to the
frames or lenses.

OBJECT OF THE INVENTION

It 1s an object of the invention to provide an improved
eyeglass hinge assembly or components thereof.

Alternatively, 1t 1s an object to overcome at least some of
the aforementioned problems with the prior art.

Alternatively, it 1s an object of the invention to at least
provide the public with a useful choice.

SUMMARY OF THE INVENTION

In general and non-limiting terms, the mvention relates to
a hinge for connecting a temple arm to an eyeglass frame that
may be made up of one or more frame parts. Parts of the
eyeglasses, mcluding the temple arm and frame, are inter-
changeable so the colour, shape and style of eyeglasses can be
quickly and easily changed. The temple arm 1s connected to
the frame securely, but in a way that the temple arm can easily
be disconnected for interchanging. The temple arm needs to
be deformed, bent or moved beyond a normal orientation to
allow 1t to be easily disconnected.

According to a first aspect of the mvention, there 1s pro-
vided an eyeglass hinge assembly comprising a temple arm
detachably connected to at least one frame part, the temple
arm being pivotably moveable between open and closed posi-
tions, wherein the temple arm 1s deformable towards the at
least one frame part when the temple arm 1s 1n the closed
position to detach the temple arm from the at least one frame
part.

In preferred embodiments, the temple arm 1s not detach-
able from the at least one frame part when in the closed
position and the temple arm 1s detachable from the at least one
frame part when deformed 1n the closed position towards the
frame part.



US 9,341,863 B2

3

Preferably, the at least one frame part comprises detach-
ably connected upper and lower frame parts.

Preferably, the eyeglass assembly comprises a first hinge
member and a second hinge member.

Preferably, the first hinge member comprises a pivot shaft.

Preferably, the second hinge member comprises a pivoting
means. More preferably, the pivoting means comprises at
least one hooked member adapted to allow rotation of the
second hinge member around the pivot shaft of the first hinge
member.

Preferably, the extent ol the hooked member 1s such that the
hooked member may only be disengaged from the pivot shaft
upon deformation of the temple arm towards the at least one
frame part.

Preferably, the pivot shaft comprises a truncation or notch
positioned to ease engagement and/or disengagement of the
at least one hooked member with the pivot shaft along a
predetermined orientation of the second hinge member rela-
tive to the first hinge member.

More preferably, the notch 1s positioned in a side of the
pivot shaft such that the notch receives an end of a first hooked
member when the second hinge member 1s brought into
engaging contact with the first hinge member.

More preferably, the truncation or notch 1s positioned to
define the predetermined orientation of the second hinge
member relative to the first hinge member such that the
temple arm needs to be deformed towards the at least one
frame part for the second hinge member to achieve the pre-
determined orientation. In said predetermined orientation, the
end of the hooked member 1s positioned to slide past the
truncation or notch to engage/disengage the temple arm and
the at least one frame part.

Preferably, the second hinge member comprises a rotation-
limiting portion. More preferably, the rotation-limiting por-
tion of the second hinge member 1s adapted to abut a surface
of the first hinge member to limit the rotation of the temple
arm and define a fully open position.

Preferably, the eyeglass hinge assembly comprises first
biasing means to bias the temple arm 1n a fully open position.

Preferably, the eyeglass hinge assembly comprises second
biasing means to bias the temple arm 1n a fully closed posi-
tion.

Preferably, the first hinge member comprises at least one
notch and the second hinge member comprises a protrusion,
the notch(es) being adapted to co-operate with the protrusion
to bias the temple arm 1n the fully open and/or closed position.

In an alternative embodiment, the first hinge member com-
prises at least one protrusion and the second hinge member
comprises a notch, the notch being adapted to co-operate with
the protrusion(s) to bias the temple arm 1n the fully open
and/or closed position.

The mmvention concerns a hinge assembly for eyeglasses
comprising two hinge members that are detachably con-
nected. It will be understood by those skilled 1n the art that the
invention 1s independent of which eyeglass components com-
prise which co-operating features of the hinge assembly. For
example, the temple arm or the at least one frame part may
comprise the pivot shaft, with the other comprising the co-
operating pivoting means.

Preferably, the at least one frame part comprises the first
hinge member and the temple arm comprises the second
hinge member.

In an alternative embodiment, the at least one frame part
comprises the second hinge member and the temple arm
comprises the first hinge member.

Preferably, the pivot shait comprises an upwardly project-
ing portion and a downwardly projecting portion.
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Preferably, the upwardly projecting portion and the down-
wardly projecting portion of the pivot shaft are of unitary

construction.

Preferably, the upper frame part comprises the pivot shatt.

Preferably, the lower frame part comprises a pivot shait
receiving portion adapted to recerve the downwardly project-
ing portion of the pivot shaft such that, when the upper and
lower frame parts are connected, the pivot shait extends
downwards from the pivot shalt recerving portion.

Preferably, the upper and lower frame parts are detachably
connected by co-operating male and female portions. More
preferably, the co-operating male and female portions may
comprise the pivot shait and pivot shaft receiving portion.

Preferably, the second hinge member comprises upper and
lower hooked members adapted to co-operate with the
upwardly projecting portion and downwardly projecting por-
tion of the pivot shait respectively.

According to a second aspect of the mvention, there 1s
provided a pair of eyeglasses having two temple arms, each
pivotally connected to at least one frame part and moveable
between fully open and closed positions, each temple arm
being slideably disengagable from the at least one frame part
when a portion of each temple arm 1s forced to an orientation
beyond an orientation of the temple arm 1n the fully open or
closed position.

According to a third aspect of the invention, there 1s pro-
vided an eyeglass hinge assembly connecting a temple arm to
at least one frame part such that the temple arm 1s pivotably
moveable between open and closed positions, the eyeglass
hinge assembly comprising a first hinge member and a second
hinge member, the first hinge member comprising at least one
notch and the second hinge member comprising at least one
protrusion, the notch(es) being adapted to co-operate with the
protrusion(s) to bias the temple arm 1n the open and/or closed
position.

According to a fourth aspect of the invention, there is
provided an eyeglass temple arm adapted to be used 1n an
eyeglass hinge assembly according to the first and/or third
aspects of the invention.

According to a fifth aspect of the invention, there 1s pro-
vided one or more eyeglass frame parts adapted to be used in
an eyeglass hinge assembly according to the first and/or third
aspects of the imnvention.

Further aspects of the invention, which should be consid-
ered 1n all 1ts novel aspects, will become apparent to those
skilled 1n the art upon reading of the following description
which provides at least one example of a practical application
of the mvention.

BRIEF DESCRIPTION OF THE DRAWINGS

One or more embodiments of the mmvention will be
described below by way of example only, and without intend-
ing to be limiting, with reference to the following drawings, 1n
which:

FIG. 1 1s ai1sometric view 1llustration of an eyeglass assem-
bly according to an embodiment of the invention;

FIG. 2 1s a 1sometric view of an eyeglass hinge assembly
according to an embodiment of the mnvention;

FIG. 3 1s aplan view illustration of one end of the first hinge
member 1llustrated 1n FIG. 2;

FIG. 4 15 a cross-sectional plan view 1llustration of one end
of the second hinge member 1llustrated 1n FIG. 2;

FIG. 5 1s a plan view 1illustration of one end of a first hinge
member according to an embodiment of the invention;

FIG. 6 1s an exploded 1sometric view illustration of a frame
according to one embodiment of the mvention;
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FIG. 7 1s an 1sometric view 1llustration of parts of an eye-
glass hinge assembly according to another embodiment of the
invention;

FIG. 8 1s an 1sometric view illustration of the first hinge
member illustrated 1n FIG. 7;

FI1G. 9 1s an 1sometric view 1llustration of the upper part of
second hinge member illustrated 1n FIG. 7; and

FIG. 10 1s an 1sometric view 1llustration of the lower part of
second hinge member illustrated 1n FIG. 7.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

FI1G. 1 1s a1sometric view 1llustration of an eyeglass assem-
bly 10 according to an embodiment of the mnvention. Assem-
bly 10 comprises a frame 11 and temple arms 12, 13 (shown
in an open configuration 1n FIG. 1). Frame 11 comprises lens
receiving portions adapted to receive eye lenses.

Temple arms 12, 13 are pivotally connected to frame 11 by
means of hinge assemblies or connections 14, 15. Hinge

connections 14, 135 allow rotational movement of temple arms
12, 13 relative to frame 11. In FIG. 1, temple arms 12, 13 are
shown 1n an open or unifolded position allowing the eyeglass
assembly to be placed on a wearer’s face. The temple arms
may also be closed or folded to store the eyeglasses, for
example. At the extremes ol movement of temple arms 12, 13,
they are 1n the fully open and closed positions. The fully open
and closed positions may be defined through movement lim-
iters. For example, 1n some embodiments, the temple arms are
closed to the extent that they come 1nto contact with frame 11,
which defines the fully closed position. In other embodi-
ments, hinge connections 14, 15 comprise rotation limiting,
portions, examples of which will be described in more detail
below, to define the fully open and/or closed positions.

Temple arms 12, 13 are detachably connected to frame 11.
Being able to detach the temple arms allows them to be
interchanged with other temple arms so the style, colour
and/or shape of the eyeglasses can be modified to suit user
requirements. Frame 11, or portions thereof, may also be
interchanged with like components.

In the embodiment shown in FIG. 1, temple arms 12, 13 are
difficult to disconnect 1n normal use, that 1s, without using
extreme and potentially damaging force, therefore they are
securely connected during normal use. When 1n the closed
position, each temple arm may be disconnected from frame
11 by deforming or bending each arm 1n the direction of frame
11. More generally, moving a temple arm beyond its normal
orientation 1n the closed position may allow it to be discon-
nected. Bending a temple arm 1n such a way re-positions parts
of the hinge assembly, as will be described 1n more detail
below, so that the temple arm and frame can slide apart with
relative ease. During normal use of a pair of eyeglasses a
temple arm 1s unlikely to be deformed 1n such a way, therefore
the temple arms are unlikely to fall off during normal use.

In the preferred embodiment shown 1n FIG. 1, frame 11
comprises an upper frame part 16 and a lower frame part 17.
Upper tframe part 16 1s detachably connected to lower frame
part 17. In one embodiment, the upper and lower frame parts
are connected by means of co-operating male and female
friction {it portions. In other embodiments, other means of
detachably connecting the upper and lower frame parts are
used and 1t will be understood that the invention 1s not limited
thereto. The upper and lower frame parts are preferably
detachably connected so that reasonable force 1s required to
separate them, that is, a user 1s able to pull them apart but they
will not disconnect unintentionally during normal use.
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In other embodiments, frame 11 may be of unitary con-
struction or may be comprised of other configurations of
frame parts.

Any suitable material may be used to form the constituent
parts of an eyeglass hinge assembly according to the mnven-
tion. FIGS. 2 to 6 1llustrate one embodiment of the invention
in which a plastics material 1s used to form the components
shown.

FIG. 2 1s a1sometric view of an eyeglass hinge assembly 20
according to an embodiment of the mvention. Hinge assem-
bly 20 comprises a first hinge member 21 and a second hinge
member 22, the hinge members being adapted to pivotally
co-operate. In the preferred embodiment shown in FI1G. 2, one
or more {rame parts of the eyeglasses comprises first hinge
member 21 and a temple arm of the eyeglasses comprises
second hinge member 22. However, in other embodiments,
the one or more frame parts of the eyeglasses comprises
second hinge member 22 and the temple arm comprises first
hinge member 21. The invention concerns the hinge assembly
and therefore 1s independent of which eyeglass component
comprises which co-operating structure of the hinge assem-
bly.

In the preferred embodiment of FIG. 2, the one or more
frame parts make up the front face of the eyeglasses, and no
portion of the temple arms comprises the front face. This may
be desirable 1n some cases. However, 1t may be desirable in
certain circumstances for one end of the temple arms to com-
prise part of the front face of the eyeglasses. In these circum-
stances, the one or more frame parts of the eyeglasses may
comprise second hinge member 22 and the temple arm may
comprise first hinge member 21.

It will be understood to those skilled in the art that the
inventive principles of the present imnvention may be embod-
ied 1n a number of ways. The embodiments described herein
are not limiting to the mmvention. For example, by altering
various aspects ol the illustrative embodiments, differing
styles, shapes and configurations of eyeglasses may be pro-
vided.

First Hinge Member

First hinge member 21 will now be described with refer-
ence to FIG. 2 and FIG. 3, which 1s a plan view 1llustration of
one end of the first hinge member illustrated 1n FIG. 2. The
end shown 1s the end that co-operates with the second hinge
member.

First hinge member 21 comprises a pivot shaft 23. Pivot
shaft 23 comprises upwardly and downwardly extending por-
tions that extend upwards and downwards respectively from a
limb 24 extending ifrom one end of first hinge member 21.
Pivot shaft 23 1s positioned centrally with respect to limb 24.
There 1s suilicient width between pivot shaft 23 and a rotation
wall portion 25 defined by the extension of limb 24 from first
hinge member 21 to permit a hooked member of the second
hinge member (described below) to engage the pivot shaft and
allow rotation of the second hinge member with respect to the
first hinge member.

The p1vot shaft may comprise at least one notch or scallop,
such as notch 26 in the upwardly extending portion of pivot
shaft 23 shown 1n FIGS. 2 and 3. A similarly sized and
positioned notch 1s also provided in the downwardly extend-
ing portion. Notch 26 has the shape of an arc of a circle. In the
case of the embodiment shown 1n FIG. 3, the circle has a
radius slightly larger than the radius of pivot shait 23. Other
embodiments may comprise notches of different sizes and
shapes.

Notch 26 1s positioned on a surface of pivot shaft 23 facing
the rotation wall portion 25. Notch 26 defines an orientation
along which the width of pivot shaft 23 i1s narrower than 1n
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other orientations. This allows the second hinge member to
engage with the first hinge member when the second hinge
member 1s moved along this orientation. The exact position of
the notch may vary according to the orientation at which the
second hinge member 1s required to slide out of engagement
from the first hinge member, and hence the ease by which the
temple arm and frame part(s) can be disengaged. In the
embodiment shown in FIG. 3, a line drawn between the ends
of the arc defining notch 26 defines a 58° angle with a line
parallel to straight edge 31 of first hinge member 21.

First hinge member 21 comprises at least one notch, for
example notches 27 and 28 in the outer edge of limb 24.
Notches 27 and 28 are adapted to co-operate with a protrusion
on the second hinge member as will be described below.
Notches 27 and 28 are preferably V-shaped, but may be
shaped differently in other embodiments. The notches are
shallow enough so that a small amount of force 1s required to
move the protrusion of the second hinge member out of the
notches.

First hinge member 21 comprises a surface or wall portion
29 adapted to abut a rotation-limiting portion of the second
hinge member when the temple arm 1s 1n the fully open
position. The end of rotation wall portion 235 nearest wall
portion 29 may also abut a part of the second hinge member to
limait 1ts rotation.

Second Hinge Member

Second hinge member 22 will now be described with ret-
erence to FIG. 2 and FIG. 4, which 1s a cross-sectional plan
view 1llustration of one end of the second hinge member
illustrated 1n FIG. 2. The end shown 1s the end that co-
operates with the first hinge member.

Second hinge member 22 comprises pivoting means
adapted to pivot with respect to the pivot shaft of the first
hinge member. For example, second hinge member 22 com-
prises at least one hooked member 41. The embodiment
shown comprises upper and lower hooked members which
co-operate with the upwardly and downwardly projecting
portions of the pivot shait respectively. Between the upper
and lower hooked members 1s defined a channel adapted to
receive limb 24 of first hinge member 21 and permit rotation
thereol between the hooked members.

Hooked member 41 1s adapted to co-operate with pivot
shaft 23 and has a thickness that allows rotation of the second
hinge member around the pivot shaft of the first hinge mem-
ber. The radius of the part circle defined inside hooked mem-
ber 41 1s substantially similar to the radius of pivot shaft 23.
In a preferred embodiment, the radius of the part circle
defined 1nside hooked member 41 1s slightly smaller than the
radius of pivot shaft 23 so that the first and second hinge
members rotate with respect to each other with a reasonable
amount of friction so that the temple arm 1s not overly loose.
A person of skill in the art will appreciate that the relative
dimensions can be varied to suit requirements.

Hooked member 41 comprises a straight section 43 ending,
in a bump 42. In the embodiment shown 1n FIG. 4, straight
section 43 defines an 18° angle with respect to the longitudi-
nal axis of the second hinge member. This angle may vary in
other embodiments, as will be described below.

Second hinge member 22 comprises a rotation-limiting
portion to limit the extent of possible rotation between the
first and second hinge members. In preferred embodiments,
the rotation-limiting portion defines the tully open position of
the temple arm relative to the frame. In such embodiments,
the fully closed position 1s generally defined by contact of the
temple arms with the frame. Other embodiments may com-
prise a further rotation-limiting portion to define the fully
closed position. In the embodiment shown 1n FI1G. 4, a tongue
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46 positioned between the upper and lower hooked members
ends 1n a side surtace 47 which 1s adapted to abut wall portion
29 of first hinge member 21 1n the open position to limait
rotation of the temple arm. Furthermore, behind hooked
member 41 1s provided shoulder 44 which defines a flat side
surface. In the fully open position, shoulder 44 1s adapted to
abut the end of rotation wall portion 25 of first hinge member
21 to limait rotation of the temple arm.

Second hinge member 22 comprises a protrusion 43 that 1s
adapted to co-operate with notches 27, 28 of first hinge mem-
ber 21. Protrusion 45 1s shaped and sized sympathetically to
the shape and size of notches 27 and 28 for co-operation
therewith. In the embodiment shown, protrusion 45 1s posi-
tioned on the inner side of a tongue 46 positioned between the
upper and lower hooked members at or near the end of tongue
46.

Operation of Hinge Members

To connect the first and second hinge members shown 1n
the embodiments hereinbefore described, the upper and lower
hooked members of the second hinge member are brought
into engaging contact with the upwardly and downwardly
extending portions of pivot shatt 23 respectively. The notches
in the pivot shaft, for example notch 26, are positioned to
receive a part ol the end of the hooked members 41. To enable
the hooked members to tully hook around pivot shaft 23, the
second hinge member 1s deformed or bent beyond a normal
orientation during use, for example by applying force to a
middle section of the second hinge member 1n the direction of
the first hinge member. The deformation results 1n a portion of
the second hinge member being forced to an orientation
beyond a normal orientation when the hinge assembly 1s
closed and the eyeglass temple arm abuts against the eyeglass
frame. This has the effect of changing the angle of hooked
member 41 and straight section 43 relative to pivot shaft 23
and notch 26. This change in angle allows the pivot shaft 23 to
slide parallel to straight section 43 and fully co-operate with
hooked member 41. Only when the second hinge member 1s
deformed in this way can pivot shait 23 fit between the ends
of hooked members 41 and straight section 43 because the
deformation aligns the orientation corresponding to the nar-
rowest width of pivot shait 23, by virtue of notch 26, with
straight section 43.

Once engaged, first and second hinge members may freely
rotate with respect to each other in between the open and
closed limits defined by, for example, the rotation limiters
described above and the temple arms abutting against the
frame.

In the open position, protrusion 45 co-operates with notch
277, which helps bias the eyeglasses into the open position.
Similarly, 1n the closed position, protrusion 45 co-operates
with notch 28 to hold the eyeglasses 1n the closed position.
These features are often desirable to prevent temple arms
flapping around and to give a feeling of sturdiness to the
eyeglasses.

Varying Parameters

It will be understood that changes in various parameters
permit easier or harder engagement/disengagement of the
first and second hinge members, as may be required. For
example, the extent of hooked member 41 affects the ease
with which the hooked member can be engaged and disen-
gaged with the pivot shatt.

Furthermore, the angle of straight section 43 with respect
to the longitudinal axis of the second hinge member deter-
mines the angle at which the first hinge member can be
connected to the second hinge member since to engage with
hooked member 41, pivot shait 43 must slide parallel to
straight section 43. A greater angle of straight section 43 with




US 9,341,863 B2

9

respect to the longitudinal axis of the second hinge member
means a greater deformation of the second hinge member 1s
required to engage/disengage the hinge members, therefore
making the connection more secure and harder to connect or
disconnect.

Similarly, the positioning of notch 26 on pivot shatt 23 also
determines the degree of difficulty for connecting and discon-
necting the hinge members. FIG. 5 15 a plan view 1llustration
of one end of a first hinge member 50 according to an embodi-
ment of the invention. Notch 36 1s positioned further around
a p1vot shaift of first hinge member 50 when compared to the
position of notch 26 on first hinge member 21 shown in FIG.
3 (FIG. 5 illustrates the other end of an eyeglass frame to that
shown 1n FIG. 3, hence the components are reversed). That 1s,
the angle between a line connecting the ends of notch 56 and
a line parallel to straight edge 51 of first hinge member 50 1s
smaller than the equivalent angle for hinge member 21.

As described above, first hinge member 21 comprises two
notches 27, 28 and second hinge member 41 comprises pro-
trusion 45. These are sized and shaped correspondingly and
co-operate to bias the first hinge member and second hinge
member 1n positions such that the temple arm 1s biased to the
tully open or closed positions. The positioning of notches 27,
28 and/or protrusion 45 may be varied depending on the
desired fully open/closed position of the temple arm. It will
also be understood that the size and shape of the notches
determine the degree of bias, and the amount of force required
to move the temple arms away from the fully open or closed
positions, and can be varied as required.

In another embodiment, the first hinge member may com-
prise a protrusion and the second hinge member may com-
prise¢ notches to bias the position of the temple arm as
described. Those of skill in the art will appreciate that the
invention encompasses variations i which components of
the first and second hinge members are interchanged.

Upper and Lower Frame Parts

As discussed 1n relation to FIG. 1, 1n preferred embodi-
ments the frame of the eyeglass assembly comprises upper
and lower frame parts. Such an embodiment will now be
described 1in more detail 1n relation to FIG. 6, which 1s an
exploded 1sometric view illustration of a frame 60 according
to one embodiment of the invention.

Frame 60 comprises upper frame part 61 and lower frame
part 62, which are detachably connectable. For example, the
frame parts are detachably connectable by means of male
portions 63 co-operating with corresponding female portions
64. In other embodiments, other ways of detachably connect-
ing the upper and lower frame parts are provided, such as will
be apparent to those of skill 1n the art.

Frame 60 comprises pivot shait 65 which, 1n the embodi-
ment shown 1n FIG. 6, comprises upwardly and downwardly
extending portions. Pivot shaft 65 1s preferably of unitary
construction with upper frame part 61 for ease of manufacture
and strength. The upwardly and downwardly extending por-
tions extend out of limb 66, with the downwardly extending,
portion of such length that, when positioned through a hole 67
in a limb 68 of lower frame part, it extends from limb 68
substantially the same amount as the upwardly extending
portion extends from limb 66. When the upper and lower
frame parts are connected, limbs 66 and 68 are positioned
adjacently, with aligned edges.

It will be understood that embodiments 1n which the frame
comprises upper and lower parts are not limited to the
embodiment described above. In some embodiments, 1t 1s the
lower frame part that comprises the pivot shait, and upper
frame part comprises a limb portion having a hole for receiv-
ing the pivot shait. In still other embodiments, upper and
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lower frame parts comprise upwardly and downwardly
extending parts of a pivot shaft, respectively.

Embodiments 1n which either the upper or lower frame part
comprise the pivot shaft are generally preferred, because the
triction fit of the pivot shaft through the hole 1n the limb of the
frame part that receives the pivot shaft adds to secure the
connection of the upper and lower frame parts.

Furthermore, the embodiment shown 1n FIG. 6, in which
the upper frame part comprises the pivot shaft, provides the
additional advantage because, when used 1n the context of
eyeglasses in which the upper and lower frame parts are able
to be mterchanged with similar parts of different colours or
shapes so that the style of eyeglasses can be altered, it 1s
anticipated that the upper frame part will be changed more
often. Therefore 1t 1s advantageous to have the lower frame
part comprise those components that are least prone to wear.
Since the male members and pivot shaft are vulnerable to
becoming misshapen through use, and possibly snapping off,
these are preferably comprised in the upper frame part.
Alternative Embodiments of the Invention

FIGS. 7 to 10 1llustrate parts of an eyeglass hinge assembly
according to a further embodiment of the invention. Only
those parts relevant to the working of the hinge assembly are
shown 1n the figures. It will be understood that the parts may
be connected to or mtegrally formed with eyeglass compo-
nents. The embodiment shown 1n FIGS. 7 to 10 1s particularly
suited to the use of ametallic material to form the components
shown. Since metals and metal alloys used 1n the manufacture
of eyeglasses are generally less deformable than plastics
maternals, some differences in the components compared to
those discussed 1n relation to the embodiment of the invention
shown 1n FIGS. 1 to 6 may be advantageous.

FIG. 7 1s an 1sometric view illustration of parts of an eye-
glass hinge assembly 70 according to an embodiment of the
invention. Hinge assembly 70 comprises {irst hinge member
71 and second hinge member 72, which 1s separable into
upper portion 73 and lower portion 74. FIGS. 8 to 10 are
1sometric view 1llustrations of first hinge member 71, upper
portion 73 of second hinge member 72 and lower portion 74
of second hinge member 72, respectively.

In a preferred embodiment, first hinge member 71 1s com-
prised as a part of an eyeglass temple arm and second hinge
member 72 1s comprised as part of an eyeglass frame, but in
other embodiments the reverse may be the case.

Many features of the embodiment of the invention shown
in FIGS. 7 to 10 are similar to those of the embodiment of the
invention previously discussed. Such features will not be
discussed again.

As shown clearly i FIG. 9, upper portion 73 of second
hinge member 72 comprises pivot shait 91 that extends above
and below the level of limb 92 such that the lower part of the
pivot shatt 1s adapted to pass through, and extend below, hole
101 of lower portion 74 of second hinge member 72. Pivot
shaft 91 has a truncated side 93 which allows the hooked ends
75 of first hinge member 71 to enter into pivotal engagement
with the shaft at a predetermined angle. As discussed previ-
ously, the dimensions of the eyeglass components are deter-
mined such that the first hinge member 71 needs to be
deformed to obtain the predetermined angle.

The lack of deformation of a metallic material relative to a

plastics material has led to the finding that a truncated pivot
shaft 91 1s move preferable than the notched p1vot shaft of the
earlier described embodiment when a metallic material 1s
used.
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As shown in FIG. 9, upper portion 73 may comprise a male
member 94 that extends downwards from an underside of
upper portion 73 and 1s adapted to mate with a correspond-
ingly shaped hole 102 1n lower portion 74 to join the upper
and lower portions together.

Embodiments of the invention have been described above
in which the temple arms are removable from the eyeglass
frames when deformed, bent or moved beyond a “normal”
orientation when 1n the closed position. Those of skill 1n the
art will appreciate that the principles of the hinge assemblies
discussed above can be applied to alternative embodiments of
a hinge assembly 1n which temple arms are removable from
the eyeglass frames when deformed, bent or moved beyond a
“normal” orientation when 1n the open position.

Advantages of the Invention

Embodiments of the invention provide one or more advan-
tages over the prior art, which may include:

A temple arm 1s detachably connected to an eyeglass frame
in such a way that 1t 1s very unlikely to become discon-
nected during normal use, but 1s easy to detach when
required.

Disconnecting a temple arm and/or parts of an eyeglass
frame, including upper and lower frame parts, 1n a quick
and easy manner means the style, shape or colour of
eyeglasses can be changed to meet a wearer’s needs.

Temple arms are detachably connected to eyeglass frames
in such a way that little wear 1s likely to occur to the parts
thereof.

An eyeglass frame may comprise upper and lower frame
parts that are securely but detachably connected to
temple arms such that components most vulnerable to
wear are provided on those parts less likely to be subject
to wear through interchanging.

Temple arms are biased towards, or tend to stay i1n, one of
two predetermined positions (open and closed posi-
tions). This prevents eyeglasses having “tlappy” temple
arms and creates a generally desirable feel to the move-
ment of the temple arms.

Unless the context clearly requires otherwise, throughout
the description and the claims, the words “comprise”, “com-
prising’’, and the like, are to be construed 1n an inclusive sense
as opposed to an exclusive or exhaustive sense, that 1s to say,
in the sense of “including, but not limited to™.

The entire disclosures of all applications, patents and pub-
lications cited above and below, 1f any, are herein imcorpo-
rated by reference.

Reference to any prior art in this specification 1s not, and
should not be taken as, an acknowledgement or any form of
suggestion that that prior art forms part of the common gen-
eral knowledge in the field of endeavour in any country in the
world.

The mvention may also be said broadly to consist 1n the
parts, elements and features referred to or indicated 1n the
specification of the application, individually or collectively,
in any or all combinations of two or more of said parts,
clements or features.

Where 1n the foregoing description reference has been
made to 1ntegers or components having known equivalents
thereol, those 1integers are herein incorporated as 1f individu-
ally set forth.

It should be noted that various changes and modifications
to the presently preferred embodiments described herein waill
be apparent to those skilled in the art. Such changes and
modifications may be made without departing from the spirit
and scope of the mnvention and without diminishing 1ts atten-
dant advantages. It 1s therefore intended that such changes
and modifications be included within the present invention.
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The mvention claimed 1s:
1. An eyeglass hinge assembly for detachably connecting a
temple arm to an eyeglass frame, the temple arm being p1v-
otably moveable through a normal motion range between
open and closed positions, the eyeglass hinge assembly com-
prising:
a first hinge member comprising a pivot shatt; and
a second hinge member comprising a hooked member
adapted to allow rotation of the second hinge member
around the pivot shatt of the first hinge member,

wherein the pivot shalt comprises a truncation or notch
positioned to ease engagement and/or disengagement of
the hooked member with the pivot shait when the
hooked member 1s 1n a predetermined orientation rela-
tive to the pivot shatt,

wherein the position of the truncation or notch and the

configuration of the hooked member are such that the
predetermined orientation 1s, relative to the normal
motion range, beyond the relative orientations of the
hooked member and pivot shait 1n the closed position,
and

wherein to achieve the predetermined relative orientation

of the hooked member and the pivot shaft and thereby
engage and/or disengage the temple arm to/from at least
one frame part, a middle section of the temple arm needs
to be bent towards the at least one frame part relative to
an orientation of the temple arm when 1n the closed
position,

wherein the eyeglass frame comprises the first hinge mem-

ber and the temple arm comprises the second hinge
member, and

wherein the hooked member comprises a free hook end and

a straight neck section connecting the hooked member to
a body of the second hinge member, the hooked member
defining a channel between the free hook end and the
straight neck section, the channel being configured to
receive the pivot shait when the first and second hinge
members are connected, and wherein, when the first and
second hinge members and connected, the straight neck
section 1s positioned on an outer side of the eyeglass
hinge assembly from the free hook end.

2. An eyeglass hinge assembly as claimed 1n claim 1,
wherein the truncation or notch 1s positioned 1n a first side of
the pivot shait such that the truncation or notch recerves an
end of a first hooked member when the second hinge member
1s brought 1nto engaging contact with the first hinge member,
and wherein a second side of the pivot shaftt 1s part-circular 1n
plan view, the second side being on an opposing side of the
pivot shatt to the first side.

3. An eyeglass hinge assembly as claimed in claim 1,
wherein the second hinge member comprises a rotation-lim-
iting portion.

4. An eyeglass hinge assembly as claimed 1n claim 3,
wherein the rotation-limiting portion of the second hinge
member 1s adapted to abut a surface of the first hinge member
to limit the rotation of the temple arm and define a fully open
position.

5. An eyeglass hinge assembly as claimed in claim 1,
wherein the eyeglass hinge assembly comprises at least one
of: a first biasing mechamism to bias the temple arm 1n a fully
open position; and a second biasing mechanism to bias the
temple arm 1n a fully closed position.

6. An eyeglass hinge assembly as claimed 1n claim 1,
wherein the eyeglass frame comprises a detachable upper
frame part and a detachable lower frame part, the detachable
upper and lower frame parts comprising connection portions
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configured to allow the upper ans lower frame parts to be
detached and re-attached with one another.

7. An eyeglass hinge assembly as claimed 1n claim 1,
wherein the first hinge member comprises a limb and the
pivot shalt comprises an upwardly projecting portion and a
downwardly projecting portion, the upwardly and down-
wardly projecting portions extending upwardly and down-
wardly from the limb respectively, and wherein the upwardly
and downwardly projecting portions each comprise a free end
distal from the limb, the cross-sectional width of the
upwardly and downwardly projecting portions being substan-
tially constant between the limb and the respective free end.

8. An eyeglass hinge assembly as claimed in claim 7,
wherein the upper frame part comprises the pivot shaft.

9. An eyeglass hinge assembly as claimed in claim 8,
wherein the lower frame part comprises a pivot shaft receiv-
ing portion adapted to recerve the downwardly projecting
portion of the pivot shait such that, when the upper and lower
frame parts are connected, the pivot shaft extends downwards
from the pivot shait receiving portion.

10. An eyeglass hinge assembly as claimed in claim 9,
wherein the second hinge member comprises upper and lower
hooked members adapted to co-operate with the upwardly
projecting portion and downwardly projecting portion of the
pivot shaft respectively.

11. An eyeglass hinge assembly as claimed 1n claim 10,
wherein the upper and lower hooked members are adapted to
co-operate with the free ends of the upwardly projecting
portion and downwardly projecting portion of the pivot shaft
respectively.

12. A pair of eyeglasses having two temple arms and an
cyeglass frame, each temple arm pivotally connected to the
eyeglass frame and pivotally moveable between fully open
and closed positions, each temple arm being detachably con-
nected to the eyeglass frame by the eyeglass hinge assembly
as claimed in claim 1.

13. An eyeglass temple arm adapted to be used 1n an eye-
glass hinge assembly as claimed in claim 1, the eyeglass
temple arm comprising an elongate body and a hooked mem-
ber at one end of the body, the hooked member being adapted
to allow rotation of the temple arm around the p1vot shaft of
the eyeglass frame, wherein the configuration of the hooked
member 1s such that the hooked member may only be engaged
and/or disengaged from the pivot shaft when the hooked
member 1s 1n a predetermined orientation relative to the pivot
shaft, wherein the configuration of the hooked member 1s
such that the predetermined orientation 1s, relative to the
normal motion range, beyond the relative orientations of the
hooked member and pivot shait 1n the closed position, and
wherein to achieve the predetermined relative orientation of
the hooked member and the pivot shaft and thereby engage
and/or disengage the temple arm to/from the eyeglass frame,
a middle section of the temple arm needs to be bent towards
the eyeglass frame relative to an orientation of the temple arm
when 1n the closed position, wherein the hooked member
comprises the free hook end and the straight neck section
connecting the hooked member to the elongate body, the
channel being configured to recerve the pivot shaft when the
temple arm and eyeglass frame are connected, and wherein,
when the temple arm and eyeglass frame and connected, the
straight neck section 1s positioned on the outer side of the
eyeglass hinge assembly from the free hook end.

14. An eyeglass hinge assembly for detachably connecting
a temple arm to at least one frame part, the temple arm being
pivotably moveable through a normal motion range between
open and closed positions, the eyeglass hinge assembly com-
prising:
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a first hinge member comprising a pivot shaift; and

a second hinge member comprising a body and at least one

hooked member connected to the body, the at least one

hooked member being adapted to allow rotation of the
second hinge member around the pivot shaft of the first
hinge member, wherein each hooked member comprises
a Iree hook end and a straight neck section connecting
the hooked member to the body,

wherein the pivot shalt comprises a truncation or notch

positioned to ease engagement and/or disengagement of
the at least one hooked member with the pivot shaft by
movement of the pivot shalt between the free hook end
and the straight neck section of each hooked member
when the at least one hooked member 1s 1n a predeter-
mined orientation relative to the pivot shatt,

wherein the position of the truncation or notch and the

configuration of the hooked member are such that the
predetermined orientation 1s, relative to the normal
motion range, beyond the relative onientations of the at
least one hooked member and pivot shait in the closed
position,

wherein to achieve the predetermined relative orientation

of the at least one hooked member and the p1vot shatt and
thereby engage and/or disengage the temple arm to/from
the at least one frame part, a middle section of the temple
arm needs to be bent towards the at least one frame part
relative to an orientation of the temple arm when 1n the
closed position, and

wherein, 1n the predetermined relative orientation, moving

the pivot shait in a direction parallel to the straight neck
section allows the p1vot shaft and the at least one hooked
member to move between fully engaged and fully dis-
engaged positions.

15. A pair of eyeglasses having two temple arms and at least
one frame part, each temple arm pivotally connected to the at
least one frame part and pivotally moveable between fully
open and closed positions, each temple arm being detachably
connected to the at least one frame part by the eyeglass hinge
assembly as claimed 1n claim 14.

16. An eyeglass temple arm adapted to be used in an eye-
glass hinge assembly as claimed in claim 14, the eyeglass
temple arm comprising an elongate body and a hooked mem-
ber at one end of the body, the hooked member comprising a
free hook end and a straight neck section and being adapted to
allow rotation of the temple arm around the pivot shait of the
at least one frame part, wherein the configuration of the
hooked member 1s such that the hooked member may only be
engaged and/or disengaged from the pivot shatt by movement
of the pivot shaft between the end and the straight section of
the hooked member when the hooked member 1s 1n a prede-
termined orientation relative to the pivot shait, wherein the
configuration of the hooked member 1s such that the prede-
termined orientation 1s, relative to the normal motion range,
beyond the relative orientations of the hooked member and
pivot shaft 1n the closed position, and wherein to achieve the
predetermined relative orientation of the hooked member and
the pivot shaft and thereby engage and/or disengage the
temple arm to/from the at least one frame part, a middle
section of the temple arm needs to be bent towards the at least
one frame part relative to an orientation of the temple arm
when 1n the closed position, and wherein, in the predeter-
mined relative orientation, moving the pivot shait 1n a direc-
tion parallel to the straight neck section allows the p1vot shaft
and the hooked member to move between fully engaged and
tully disengaged positions.

17. One or more eyeglass frame parts adapted to be used in
an eyeglass hinge assembly as claimed in claim 14, the eye-
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glass frame parts comprising a pivot shaft, the pivot shaft
comprising a truncation or notch positioned to ease engage-
ment and/or disengagement of the at least one hooked mem-
ber with the pivot shaft by movement of the pivot shaft
between a free hook end and a straight neck section of the
hooked member along a predetermined orientation of the at
least one hooked member relative to the pivot shait, wherein
the position of the truncation or notch is such that the prede-
termined orientation 1s, relative to the normal motion range,
beyond the relative orientations of the hooked member and
pivot shatt 1n the closed position, and wherein to achieve the
predetermined relative orientation of the hooked member and
the pivot shaft and thereby engage and/or disengage the
temple arm to/from the at least one frame part, a middle
section of the temple arm needs to be bent towards the at least
one frame part relative to an orientation of the temple arm
when 1n the closed position, and wherein, in the predeter-
mined relative orientation, moving the pivot shait 1n a direc-
tion parallel to the straight neck section of the hooked mem-
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ber allows the pivot shaft and the hooked member to move 20

between fully engaged and fully disengaged positions.
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